Although chronic pain has been linked to poorer psychosocial well-being in the spouse, the extent to which patient pain affects spouse sleep is unknown. The aim of the present study was to test the hypothesis that greater daily knee pain would be associated with poorer sleep for the spouse that evening. We also tested the hypothesis that this pain contagion is exacerbated in couples who have a close relationship. A total of 138 knee osteoarthritis (OA) patients and their spouses completed baseline interviews and a 22-day diary assessment. Multilevel lagged models indicated that greater knee OA pain at the end of the day was associated with spouses' poorer overall sleep quality that night and feeling less refreshed after sleep. In contrast, there was no evidence that spouse sleep was related to greater patient pain the next day. The effects of patient pain on spouse sleep were not due to disturbances in patient sleep and were also independent of spouse sex, depressive symptoms, and physical comorbidities; both partners' negative affect; and the quality of marital interactions throughout the day. As predicted, we also found that patient pain was more strongly related to less refreshing sleep for spouses who were in a close relationship. Findings illustrate that chronic pain may place the spouse's health at risk and suggest an important target for couple-oriented interventions.
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Introduction
Research suggests that chronic pain negatively affects the emotional well-being and marital satisfaction of the spouse [14, 15, 38 ].
An important yet unanswered question is the degree to which patient pain also affects behavioral health outcomes such as the spouse's sleep. In the present study, we used dyadic data to examine the effects of daily knee osteoarthritis (OA) pain on spouses' nightly sleep. We also examined whether the patient pain-spouse sleep association was stronger in couples with a high level of closeness.
Sleep is a critical health behavior, and individuals whose sleep is affected by their partner's pain are at risk of physical and psychiatric problems. Self-reported sleep problems are related to increased risk of hypertension, heart disease, depression, and mortality [12, 22, 30, 45] . Spouses whose sleep is compromised may also be less able to respond empathically to patients' symptoms and need for support.
Arthritis pain is likely to affect the sleep of the spouse for reasons related and unrelated to sharing a bed. Knee pain makes it difficult to get comfortable and to maintain sleep [17, 19, 47] , and the resulting restlessness may disturb the bed partner. In addition, exposure to patients' physical and emotional suffering may affect mood or marital interactions in ways that make it difficult for spouses to get a good night's sleep [8, 16, 36, 37] .
Although a satisfying intimate relationship confers advantages for health [24] , adults who are in a very close or interconnected relationship may be the most negatively affected by partner illness symptoms. The self-expansion model of Aron et al. [5, 7] defines closeness as including the partner in one's concept of the self. This sense of self-other overlap has been shown to lead to more empathic responding [13] and greater neurological response when a partner makes errors on cognitive tests [21] . In a related line of research, married older adults were more negatively affected by each other's depressive mood if they were close, as indicated by both partners' report that they were a confidant to the other [44] . Taken together, these findings suggest that spouses are at greatest risk of being affected by their partner's chronic pain if they are in a relationship that partners characterize as close.
The current study tested the hypothesis that greater knee OA pain during the day would be associated with poorer sleep for
